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1
CIRCUIT BOARD CONNECTING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a circuit board
connecting device, and more particularly to an improvement
in a circuit board connecting device which is used for putting
first and second groups of circuit terminals provided respec-
tively on a couple of separate circuit boards in mutual elec-
trical connection so that the separate circuit boards are elec-
trically connected with each other under a condition wherein
one of the separate circuit boards is closely laid on top of the
other of the separate circuit boards.

2. Description of the Prior Art Including Information Dis-
closed Under 37 CFR 1.97 and 37 CFR 1.98

Various kinds of electric or electronic parts are built even in
a relatively small-sized electronic apparatus such as a mobile
phone or the like. A major part of those parts are dispersedly
mounted on, for example, a couple of separate circuit boards
to fulfill their respective functions. In the relatively small-
sized electronic apparatus, having an eye to the couple of
separate circuit boards on which the electric or electronic
parts are mounted, it is likely that one of the separate circuit
boards is required to be closely laid on top of the other of the
separate circuit boards for reducing a space occupied thereby
when the separate circuit boards are electrically connected
with each other. Such electrical connection between the sepa-
rate circuit boards wherein one is closely laid on top of the
other is hereinafter referred to as electrical piled-up connec-
tion.

In general, when a plurality of circuit boards, such as solid
circuit boards or flexible printed circuit boards (FPCs), are
electrically connected with one another, a plurality of electri-
cal connectors are mounted on the circuit boards, respec-
tively, and one of the electrical connectors is engaged with
another electrical connector so as to connect one of the circuit
boards electrically with another circuit board. In case of the
electrical piled-up connection mentioned above, first and sec-
ond electrical connectors are mounted respectively on the
separate circuit boards to be engaged with each other. The first
electrical connector is formed into a plug type connector and
the second electrical connector is formed into a receptacle
type connector to be a mate electrical connector for the first
electrical connector, so that the plug type connector is
engaged with the receptacle type connector when the separate
circuit boards are put in a condition of the electrical piled-up
connection.

Under such a situation, there have been previously pro-
posed several circuit board connecting devices, each of which
is used for putting a couple of circuit boards in the electrical
piled-up connection, as disclosed in, for example, the Japa-
nese patent application published before examination under
publication number 2000-260509 (hereinafter, referred to as
published prior art document 1) and the Japanese patent
application published before examination under publication
number 2004-55306 (hereinafter, referred to as published
prior art document 2).

A circuit board connecting device (a board-to-board con-
necting system) disclosed in the published prior art document
1 comprises a first connector (a connector piece (100))
mounted on a surface of a first circuit board (a board (110)) so
as to be fixed to the first circuit board and a second connector
(a connector piece (200)) mounted on a surface of a second
circuit board (a board (210)) so as to be fixed to the second
circuit board, wherein the first and second circuit boards are
to be subjected to the electrical pile-up connection. The first
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connector is provided with a plurality of first contacts (con-
tacts (120)) arranged on a housing (130) and the second
connector is provided with a plurality of second contacts
(contacts (220)) arranged on a housing (230). Each of'the first
contacts has a top end portion thereof folded back in the shape
of U to be resiliently transformed.

When the surface of'the first circuit board on which the first
connector is mounted is caused to be opposite to the surface of
the second circuit board on which the second connector is
mounted so that the first circuit board is closely laid on top of
the second circuit board, the first and second connectors are
coupled with each other and the top end portion of each of the
first contacts of the first connector comes into contact with a
corresponding one of the second contacts of the second con-
nector. Thereby, the first contacts of the first connector are
connected respectively with the second contacts of the second
connector and the first and second circuit boards are putin a
condition of the electrical piled-up connection.

With the first and second circuit boards thus put in the
condition of the electrical piled-up connection, since the top
end portion of each of the first contacts of the first connector,
which is folded back in the shape of U to be resiliently
transformed, is put in press-contact with the corresponding
one of the second contacts of the second connector with
resilient transformations thereof, it is expected that the first
and second contacts are surely connected with each other.

Then, a circuit board connecting device (a board connect-
ing connector) disclosed in the published prior art document
2 comprises a first connector (a plug connector (24)) mounted
on a surface of a first circuit board (a printed circuit board
(26)) so as to be fixed to the first circuit board and a second
connector (a receptacle connector (20)) mounted on a surface
of'a second circuit board (a printed circuit board (22)) so as to
be fixed to the second circuit board, wherein the first and
second circuit boards are to be subjected to the electrical
pile-up connection. The first connector is provided with a
plurality of first contacts (contact terminals (28Ai), (28B1))
arranged on a first housing (a base portion (24M)) and the
second connector is provided with a plurality of second con-
tacts (contact terminals (34Ai), (34Bi)) arranged on a second
housing (a base portion (20M)). An engaging hook (30N) is
formed on a coupling portion (30m) of a supporting member
(30) pressed in the first housing of the first connector and a
projection (32mn) is formed on a resilient tongue portion
(32mr) of a supporting member (32) pressed in the second
housing of the second connector.

When the surface of'the first circuit board on which the first
connector is mounted is caused to be opposite to the surface of
the second circuit board on which the second connector in
mounted so that the first circuit board is closely laid on top of
the second circuit board, the first and second connectors are
coupled with each other and each of the first contacts of the
first connector comes into contact with a corresponding one
of'the second contacts of the second connector. Thereby, the
first contacts of the first connector are connected respectively
with the second contacts of the second connector and the first
and second circuit boards are put in a condition of the elec-
trical piled-up connection.

With the first and second circuit boards thus put in the
condition of the electrical piled-up connection, the engaging
hook (30N) formed on the coupling portion (30m) of the
supporting member (30) pressed in the first housing of the
first connector is put in engagement with the projection
(32mn) formed on the resilient tongue portion (32mr) of the
supporting member (32) pressed in the second housing of the
second connector so as to prevent the first housing of the first
connector from being separated from the second housing of
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the second connector. Thereby, the first contacts of the first
connector and the second contacts of the second connector
are stably connected with each other and consequently it is
expected that the electrical piled-up connection between the
first and second circuit boards is stably maintained.

In each ofthe previously proposed circuit board connecting
devices used for putting a couple of circuit boards in the
electrical piled-up connection as described above, there are
the following defects or disadvantages.

In the case of the circuit board connecting device disclosed
in the published prior art document 1, any locking means or
holding means for preventing the first housing of the first
connector from being separated from the second housing of
the second connector under a condition wherein the first and
second connector are coupled with each other is not provided.
Accordingly, when undesirable external force acts on one or
both of the first and second connectors coupled with each
other, for example, the first contacts of the first connector and
the second contacts of the second connector are put in
unstable mutual connection and consequently it is feared that
the electrical piled-up connection between the first and sec-
ond circuit boards is not stably maintained.

Further, in the case of the circuit board connecting device
disclosed in the published prior art document 2, the engaging
hook (30N) which is formed on the coupling portion (30m) of
the supporting member (30) pressed in the first housing of the
first connector and the projection (32mn) which is formed on
the resilient tongue portion (32mr) of the supporting member
(32) pressed in the second housing of the second connector
and with which the engaging hook (30N) engages, are so
provided as to be locking means or holding means for pre-
venting the first housing of the first connector from being
separated from the second housing of the second connector
under a condition wherein the first and second connector are
coupled with each other. However, the engaging hook (30N)
cannot be operative to engage firmly with the projection
(32mn) because of structural limitations in each of the cou-
pling portion (30m) of the supporting member (30) on which
the engaging hook (30N) is formed and the resilient tongue
portion (32mr) of the supporting member (32) on which the
projection (32mn) is formed. Accordingly, when undesirable
external force acts on one or both of the first and second
connectors coupled with each other, for example, the engag-
ing hook (30N) disengages easily from the projection (32mmn),
so that the first contacts of the first connector and the second
contacts of the second connector are put in unstable mutual
connection and consequently it is feared that the electrical
piled-up connection between the first and second circuit
boards is not stably maintained.

BRIEF SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a circuit board connecting device for putting a couple
of circuit boards in electrical piled-up connection, which
includes a first connector having a first insulating housing
fixed to a first circuit board, a second connector having a
second insulating housing fixed to a second circuit board, and
holding means operative to prevent the second insulating
housing of the second connector from being undesirably
separated from the first insulating housing of the first connec-
tor under a condition wherein the first and second insulating
housings are coupled with each other, and which avoids the
aforementioned problems and disadvantages encountered
with the prior art.

Another object of the present invention is to provide a
circuit board connecting device for putting a couple of circuit
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boards in electrical piled-up connection, which includes a
first connector having a first insulating housing fixed to a first
circuit board, a second connector having a second insulating
housing fixed to a second circuit board, and holding means
operative to prevent the second insulating housing of the
second connector from being undesirably separated from the
first insulating housing of the first connector under a condi-
tion wherein the first and second insulating housings are
coupled with each other, and with which the mutual coupling
between the first and second insulating housings is main-
tained stably and firmly by the holding means.

A further object of the present invention is to provide a
circuit board connecting device for putting a couple of circuit
boards in electrical piled-up connection, which includes a
first connector having a first insulating housing fixed to a first
circuit board, a second connector having a second insulating
housing fixed to a second circuit board, and holding means
operative to prevent the second insulating housing of the
second connector from being undesirably separated from the
first insulating housing of the first connector under a condi-
tion wherein the first and second insulating housings are
coupled with each other, and with which the second insulating
housing can be smoothly separated intentionally from the first
insulating housing by quite simple and easy operations under
the condition wherein the first and second insulating housings
are coupled with each other.

A still further object of the present invention is to provide
a circuit board connecting device for putting a couple of
circuit boards in electrical piled-up connection, which
includes a first connector having a first insulating housing
fixed to a first circuit board, a second connector having a
second insulating housing fixed to a second circuit board, and
holding means operative to prevent the second insulating
housing of the second connector from being undesirably
separated from the first insulating housing of'the first connec-
tor under a condition wherein the first and second insulating
housings are coupled with each other, and with which a thick-
ness of the device in a direction perpendicular to each of
surfaces of the first and second circuit boards facing each
other can be effectively reduced under a condition wherein
the first and second circuit board are put in the electrical
piled-up connection.

According to the present invention, there is provided a
circuit board connecting device for putting a couple of circuit
boards in electrical piled-up connection, which comprises a
first connector which has a first insulating housing, a plurality
of first contacts arranged on the first insulating housing, each
of which is provided with a board connecting portion to be
connected with a circuit terminal provided on a first circuit
board, and a first fixing metallic member attached to the first
insulating housing for fixing the first insulating housing to the
first circuit board; a second connector which has a second
insulating housing operative to be coupled with the first insu-
lating housing, a plurality of second contacts arranged on the
second insulating housing, each of which is provided with a
board connecting portion to be connected with a circuit ter-
minal provided on a second circuit board and is operative to
come into contact with a corresponding one of the first con-
tacts, and a second fixing metallic member attached to the
second insulating housing for fixing the second insulating
housing to the second circuit board; and holding means
operative to hold the second insulating housing for preventing
the same from being undesirably separated from the first
insulating housing under a condition wherein the first and
second insulating housings are coupled with each other,
wherein a resilient movable holding member is provided on
the first connector to elongate along a longitudinal direction
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of the first insulating housing with a pair of end portions
thereof supported respectively by a couple of portions of the
first fixing metallic member positioned respectively at a pair
of end portions of the first insulating housing in its longitu-
dinal direction and to be movable in a direction perpendicular
to the longitudinal direction of the first insulating housing; a
pair of engaging portions are formed respectively on a couple
of portions of the second fixing metallic member positioned
respectively at a pair of end portions of the second insulating
housing in its longitudinal direction; the end portions of the
resilient movable holding member supported by the first fix-
ing metallic member are caused to engage respectively with
the engaging portions formed on the second fixing metallic
member for holding the second insulating housing when the
second insulating housing is coupled with the first insulating
housing, so that the end portions of the resilient movable
holding member supported by the first fixing metallic mem-
ber and the engaging portions formed on the second fixing
metallic member constitute the holding means; and the end
portions of the resilient movable holding member supported
by the first fixing metallic member are caused to disengage
respectively from the engaging portions formed on the second
fixing metallic member for releasing the second insulating
housing from holding by the holding means when the resilient
movable holding member is moved in the direction perpen-
dicular to the longitudinal direction of the first insulating
housing under a condition wherein the second insulating
housing is held by the holding means.

In the circuit board connecting device thus constituted in
accordance with the present invention, when the second cir-
cuit board is closely laid on top of the first circuit board under
a condition wherein a surface of the second circuit board on
which the second insulating housing of the second connector
is mounted to be fixed to the second circuit board is opposite
to a surface of the first circuit board on which the first insu-
lating housing of the first connector is mounted to be fixed to
the first circuit board, the second insulating housing is
coupled with the first insulating housing so that the second
contacts arranged on the second insulating housing come into
contact respectively with the first contacts arranged on the
first insulating housing. Thereby, the first and second connec-
tors are put in mutual engagement and the circuit terminals
provided on the second circuit board are electrically con-
nected through the first and second contacts with the first
circuit terminals provided on the first circuit board, so that the
first and second circuit board are put in electrical piled-up
connection to be electrically connected with each other.

Under such a condition, the end portions of the resilient
movable holding member provided on the first connector to
elongate along the longitudinal direction of the first insulating
housing and to be movable in the direction perpendicular to
the longitudinal direction of the first insulating housing,
which are supported respectively by the portions of the first
fixing metallic member positioned respectively at the end
portions of the first insulating housing in its longitudinal
direction, are caused to engage respectively with the engaging
portions formed on the portions of the second fixing metallic
member positioned respectively at the end portions of the
second insulating housing in its longitudinal direction so as to
hold the second insulating housing. Such a condition of
engagement wherein each of the end portions of the resilient
movable holding member supported by the first fixing metal-
lic member engages with the engaging portion formed on the
second fixing metallic member is maintained without being
broken with resiliency of the resilient movable holding mem-
ber and thereby each of the end portions of the resilient
movable holding member is put in stable engagement with the
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engaging portion. Accordingly, the end portions of the resil-
ient movable holding member and the engaging portions
formed on the second fixing metallic member constitute the
holding means which is operative to prevent the second insu-
lating housing from being separated from the first insulating
housing under the condition wherein the first and second
insulating housings are coupled with each other.

Each of the portions of the first fixing metallic member
operative to support respectively the end portions of the resil-
ient movable holding member is provided with, for example,
a supporting slit through which the end portion of the resilient
movable holding member passes to be supported thereby so
as to be movable along the supporting slit in the direction
perpendicular to the longitudinal direction of the first insu-
lating housing.

Then, when the resilient movable holding member is
moved in the direction perpendicular to the longitudinal
direction of the first insulating housing under the condition
wherein the end portions of the resilient movable holding
member are put in engagement respectively with the engag-
ing portions formed on the second fixing metallic member to
hold the second insulating housing, the condition of engage-
ment wherein each of the end portions of the resilient mov-
able holding member engages with the engaging portions
formed on the second fixing metallic member is broken. As a
result, the second insulating housing of the second connector
is able to be intentionally separated from the first insulating
housing of the first connector.

The resilient movable holding member is, for example,
made of resilient bent rod member and each of the end por-
tions of the resilient movable holding member supported
respectively by the supporting slits provided on the first fixing
metallic member is resiliently movable in regard to the first
fixing metallic member.

A cam portion is provided on each of the end portions of the
second resilient housing in its longitudinal direction or each
of the portions of the second fixing metallic member, for
example. Each of the cam portions thus provided is operative
to come into contact with the end portion of the resilient
movable holding member to move the same resiliently in
regard to the first fixing metallic member so that the end
portion of the resilient movable holding member disengages
from the engaging portion formed on the portion of the sec-
ond fixing metallic member when the resilient movable hold-
ing member is moved in the direction perpendicular to the
longitudinal direction of the first insulating housing under the
condition wherein the end portions of the resilient movable
holding member are put in engagement respectively with the
engaging portions to hold the second fixing metallic member.

Further, each of the engaging portions formed on the sec-
ond fixing metallic member is constituted, for example, in the
shape of a cut-out or slit with which the end portion of the
resilient movable holding member supported by the first fix-
ing metallic member engages.

With the circuit board connecting device according to the
present invention, when the second insulating housing of the
second connector is coupled with the first insulating housing
of the first connector in such a manner that the longitudinal
direction of the second insulating housing is in parallel with
the longitudinal direction of the first insulating housing and
the second contacts arranged on the second insulating hous-
ing are put in contact respectively with the first contacts
arranged on the first insulating housing, the end portions of
the resilient movable holding member provided on the first
connector are caused to hold the second insulating housing
and thereby the second insulating housing is prevented from
being undesirably separated from the first insulating housing.
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Then, when the resilient movable holding member is moved
in the direction perpendicular to the longitudinal direction of
the first insulating housing under the condition wherein the
second insulating housing is held by the end portions of the
resilient movable holding member, the end portions of the
resilient movable holding member are operative to release the
second insulating housing to be free, so that the second insu-
lating housing of the second connector is able to be intention-
ally separated from the first insulating housing of the first
connector.

The resilient movable holding member provided on the
first connector elongates along the longitudinal direction of
the first insulating housing with the end portions thereof
supported respectively by the portions of the first fixing
metallic member positioned respectively at the end portions
of the first insulating housing in its longitudinal direction to
be movable in the direction perpendicular to the longitudinal
direction of the first insulating housing. The end portions of
the resilient movable holding member supported respectively
by the portions of the first fixing metallic members are caused
to engage respectively with the engaging portions formed on
the portions of the second fixing metallic member positioned
respectively at the end portions of the second insulating hous-
ing in its longitudinal direction for holding the second insu-
lating housing when the second insulating housing is coupled
with the first insulating housing. The condition of engage-
ment wherein each of the end portions of the resilient mov-
able holding member engages with the engaging portion
formed on the second fixing metallic member is maintained
with resiliency of the resilient movable holding member and
thereby the second insulating housing is put in a stable hold-
ing by the end portions of the resilient movable holding
member.

Then, when the resilient movable holding member is
moved in the direction perpendicular to the longitudinal
direction of the first insulating housing under the condition
wherein the end portions of the resilient movable holding
member are put in engagement with the engaging portions
formed on the second fixing metallic member, each of the end
portions of the resilient movable holding member is caused to
disengage from the engaging portion formed on the second
fixing metallic member. As a result, the second insulating
housing is released from the holding by the end portions of the
resilient movable holding member.

Accordingly, with the end portions of the resilient movable
holding member provided on the first connector and the
engaging portions formed on the second fixing metallic mem-
ber attached to the second insulating housing of the second
connector, which constitute the holding means, the mutual
coupling between the first insulating housing of the first con-
nector and the second insulating housing of the second con-
nector is stably and firmly maintained, and then the second
insulating housing can be smoothly separated intentionally
from the first insulating housing by quite simple and easy
operations to move the resilient movable holding member in
the direction perpendicular to the longitudinal direction of the
first insulating housing.

Further, with the resilient movable holding member pro-
vided on the first connector to elongate along the longitudinal
direction of the first insulating housing and to have the end
portions thereof supported respectively by the portions of the
first fixing metallic member positioned respectively at the end
portions of the first insulating housing in its longitudinal
direction to be movable in the direction perpendicular to the
longitudinal direction of the first insulating housing, a thick-
ness of the device including the first and second connectors
put between the first and second circuit boards in a direction
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perpendicular to each of the surfaces of the first and second
circuit boards facing each other, on one of which the first
insulating housing is mounted and the other of which the
second insulating housing is mounted, can be effectively
reduced under the condition wherein the first and second
circuit board are put in the electrical piled-up connection.

The above, and other objects, features and advantages of
the present invention will become apparent from the follow-
ing detailed description taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 is a schematic perspective view showing a plug
connector included in an embodiment of circuit board con-
necting device according to the present invention, together
with a first circuit board on which an insulating housing of the
plug connector is fixed;

FIG. 2 is a schematic plan view showing the plug connector
and the first circuit board;

FIG. 3 is a schematic perspective view showing a recep-
tacle connector included in the embodiment of circuit board
connecting device according to the present invention,
together with a second circuit board on which an insulating
housing of the receptacle connector is fixed and which is
shown by imaginary lines;

FIG. 4 is a schematic plan view showing the receptacle
connector and the second circuit board shown by imaginary
lines;

FIG. 5 is a schematic bottom view showing the receptacle
connector and the second circuit board;

FIG. 6 is a schematic perspective view showing the plug
connector accompanied with the first circuit board and the
receptacle connector accompanied with the second circuit
board shown by imaginary lines and placed to be opposite to
the plug connector;

FIG. 7 is aschematic perspective view showing a condition
wherein the receptacle connector accompanied with the sec-
ond circuit board is engaged with the plug connector accom-
panied with the first circuit board;

FIG. 8 is aschematic perspective view showing a condition
wherein the receptacle connector accompanied with the sec-
ond circuit board shown by imaginary lines is engaged with
the plug connector accompanied with the first circuit board;

FIG. 9 is a schematic plan view showing a condition
wherein the receptacle connector is engaged with the plug
connector accompanied with the first circuit board and the
second circuit board is eliminated for convenience’ sake;

FIG. 10 is a schematic front view showing the condition
wherein the receptacle connector accompanied with the sec-
ond circuit board is engaged with the plug connector accom-
panied with the first circuit board;

FIG. 11 is a schematic cross-sectional view taken along
line XI-XI in FIG. 10;

FIG. 12 is a schematic cross-sectional view taken along
line XII-XII in FIG. 9;

FIG. 13 is a schematic enlarged partial cross-sectional
view showing an inside of a tow-dot chain line frame B in
FIG. 12;

FIG. 14 is a schematic enlarged partial perspective view
showing an inside of a tow-dot chain line frame A in FIG. 8;

FIG. 15 is a schematic plan view used for explaining a
positional relationship between end portions of a resilient
movable metallic member of the plug connector and engaging
portions of the receptacle connector under the condition
wherein the receptacle connector is engaged with the plug
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connector accompanied with the first circuit board and the
second circuit board is eliminated for convenience’ sake;

FIG. 16 is a schematic partial perspective view used for
explaining a positional relationship between the end portions
of'the resilient movable metallic member of the plug connec-
tor and the engaging portions of the receptacle connector
under the condition wherein the receptacle connector is
engaged with the plug connector accompanied with the first
circuit board and the second circuit board is eliminated for
convenience’ sake; and

FIG. 17 is a schematic partial cross-sectional view used for
explaining the positional relationship between the end por-
tions of the resilient movable metallic member of the plug
connector and the engaging portions of the receptacle con-
nector under the condition wherein the receptacle connector
accompanied with the second circuit board is engaged with
the plug connector accompanied with the first circuit board.

DETAILED DESCRIPTION OF THE INVENTION

Each of FIGS. 1 and 2 shows a plug connector 11 which
constitutes a first connector included in an embodiment of
circuit board connecting device according to the present
invention and a first circuit board 12 on which the plug con-
nector 11 is provided. The plug connector 11 has an insulating
housing 13 made of insulator such as plastics or the like to
constitute a first insulating housing. The insulating housing
13 is mounted on a surface of the first circuit board 12 facing
upward in FIG. 1 (hereinafter, referred to an upper surface of
the first circuit board 12) to be fixed to the first circuit board
12.

A plurality of first contacts 14 are arranged on the insulat-
ing housing 13 in a longitudinal direction of the same to make
a couple of parallel lines each elongating along the longitu-
dinal direction of the insulating housing 13. Each of the first
contacts 14 is made of resilient conductive plate material to be
shaped into a bent stripe and provided, respectively at both
end portions of the bent stripe, with a board connecting por-
tion 144 to be connected with a circuit terminal provided on
the upper surface of the first circuit board 12 and a contact-
connecting portion 145 operative to come into contact with a
second contact provided in a receptacle connector constitut-
ing a second connector included in the embodiment of circuit
board connecting device according to the present invention,
as described later.

Further, a first fixing metallic member 15 is attached to the
insulating housing 13 for surrounding the same along the
upper surface of the first circuit board 12 so as to cover
partially the outer surface of the insulating housing 13. A
plurality of board joining portions 16 are provided on the first
fixing metallic member 15 to be joined to the upper surface of
the first circuit board 12. The first fixing metallic member 15
is operative to fix the insulating housing 13 to the first circuit
board 12 when the board joining portions 16 are joined to the
upper surface of the first circuit board 12.

The plug connector 11 having the insulating housing 13,
the first contacts 14 and the first fixing metallic member 15 is
further provided thereon with a resilient movable holding
member 18 elongating in a direction along which the first
contacts 14 are arranged, that is, the longitudinal direction of
the insulating housing 13. A pair of end portions 19 of the
resilient movable holding member 18 are supported respec-
tively by a couple of side end portions 20 of the first fixing
metallic member 15 positioned respectively at end portions of
the insulating housing 13 in its longitudinal direction. The
resilient movable holding member 18 is formed by bending a
resilient metallic rod or the like and each of the end portions
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19 of the resilient movable holding member 18 supported
respectively by the side end portions 20 of the first fixing
metallic member 15 is movable resiliently in regard to the side
end portion 20 of the first fixing metallic member 15 in the
longitudinal direction of the insulating housing 13.

Each of the side end portions 20 of the first fixing metallic
member 15 is provided thereon with a supporting slit 21
through which the end portion 19 of the resilient movable
holding member 18 passes in the longitudinal direction of the
insulating housing 13 from the outside to the inside of the first
fixing metallic member 15 to be supported by the side end
portion 20 of the first fixing metallic member 15. A condition
wherein the end portion 19 of the resilient movable holding
member 18 is put in passing through the supporting slit 21
provided on the side end portions 20 of the first fixing metallic
member 15 in the longitudinal direction of the insulating
housing 13 from the outside to the inside of the first fixing
metallic member 15, is stably maintained with resiliency of
the resilient movable holding member 18 by which both of the
end portions 19 of the resilient movable holding member 18
are caused to move from the outside to the inside of the first
fixing metallic member 15.

The supporting slit 21 is formed to elongate in a direction
perpendicular to the longitudinal direction of the insulating
housing 13 and thereby the end portion 19 of the resilient
movable holding member 18, which is put in passing through
the supporting slit 21 in the longitudinal direction of the
insulating housing 13 from the outside to the inside of the first
fixing metallic member 15 to be supported by the first fixing
metallic member 15, is movable along the supporting slit 21
in the direction perpendicular to the longitudinal direction of
the insulating housing 13. As a result, the resilient movable
holding member 18 on the whole is provided on the plug
connector 11 to be movable in the direction perpendicular to
the longitudinal direction of the insulating housing 13.

Further, each of side plate portions included respectively in
apair of end portions of the insulating housing 13 and placed
in the inside of the side end portion 20 of the first fixing
metallic member 15 to face to the same, is provided with a
supporting portion 22 for supporting, together with the side
end portion 20 of the first fixing metallic member 15, the end
portion 19 of the resilient movable holding member 18 having
passed through the supporting slit 21 provided on the side end
portion 20 of the first fixing metallic member 15.

As shown in FIG. 2, a middle portion 23 between the end
portions 19 of the resilient movable holding member 18 is put
in contact with a flat portion 24 between the side end portions
20 of the first fixing metallic member 15 and thereby the
resilient movable holding member 18 is prevented from rotat-
ing with a rotational axis passing through the end portions 19
of the resilient movable holding member 18 supported
respectively by the side end portions 20 of the first fixing
metallic member 15.

Each of FIGS. 3 and 4 shows a receptacle connector 31
which constitutes a second connector included in the embodi-
ment of circuit board connecting device according to the
present invention and a second circuit board 32 on which the
receptacle connector 31 is provided and which is shown with
imaginary lines (two-dot chain lines). Further, FIG. 5 is a
schematic bottom view showing the receptacle connector 31
and the second circuit board 32 on which the receptacle
connector 31 is provided. Hereinafter, a surface of the second
circuit board 32 facing downward in FIG. 3 is referred to a
lower surface of the second circuit board 32 and a surface of
the second circuit board 32 facing upward in FIG. 3 is referred
to an upper surface of the second circuit board 32.
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As shown in FIG. 3, the receptacle connector 31 is attached
to the lower surface of the second circuit board 32. Then, as
shown in FIGS. 3 to 5, the receptacle connector 31 has an
insulating housing 34 made of insulator such as plastics or the
like to constitute a second insulating housing. The insulating
housing 34 is mounted on the lower surface of the second
circuit board 32 to be fixed to the second circuit board 32.

A plurality of second contacts 35 are arranged on the insu-
lating housing 34 in a longitudinal direction of the same to
make a couple of parallel lines each elongating along the
longitudinal direction of the insulating housing 34. Each of
the second contacts 35 is made of resilient conductive plate
material to be shaped into a bent stripe and provided, respec-
tively at both end portions of the bent stripe, with a board
connecting portion 35a to be connected with a circuit termi-
nal (not shown in the drawings) provided on the lower surface
of the second circuit board 32 and a contact-connecting por-
tion 3556 operative to come into contact with the first contact
14 provided in the plug connector 11.

Further, a second fixing metallic member 37 which is
divided into a couple of parts positioned respectively at a pair
of end portions 36 of the insulating housing 34 in the longi-
tudinal direction of the same is attached to the insulating
housing 34. A plurality of board joining portions 38 are pro-
vided on each of separated parts of the second fixing metallic
member 37 to be joined to the lower surface of the second
circuit board 32. The second fixing metallic member 37 is
operative to fix the insulating housing 34 to the second circuit
board 32 when the board joining portions 38 are joined to the
lower surface of the second circuit board 32.

A side end portion 39 of each of the separated parts of the
second fixing metallic member 37 is provided thereon with an
engaging portion 40 with which the end portion 19 of the
resilient movable holding member 18 provided on the plug
connector 11 engages. The engaging portion 40 is constituted
in the shape of a cut-out formed on each of separated portions
of'the second fixing metallic member 37, with which the end
portion 19 of the resilient movable holding member 18 sup-
ported by the side end portion 21 of the first fixing metallic
member 15 is caused to engage. When the end portion 19 of
the resilient movable holding member 18 engages with the
engaging portion 40, the end portion 19 of the resilient mov-
ableholding member 18 passes through the cut-out formed on
the side end portion 39 of the second fixing metallic member
37 in the longitudinal direction of the insulating housing 34
from the outside to the inside of the second fixing metallic
member 37. A condition wherein the end portion 19 of the
resilient movable holding member 18 is put in passing
through the engaging portion 40 provided on the side end
portion 39 of each of the separated parts of the second fixing
metallic member 37 in the longitudinal direction of the insu-
lating housing 34 from the outside to the inside of the second
fixing metallic member 37, is stably maintained with resil-
iency of the resilient movable holding member 18 by which
both of the end portions 19 of the resilient movable holding
member 18 are caused to move from the outside to the inside
of the second fixing metallic member 37.

The cut-out constituting the engaging portion 40 is formed
to elongate in the direction perpendicular to the longitudinal
direction of the insulating housing 34 and therefore the end
portion 19 of the resilient movable holding member 18 having
passed through the engaging portion 40 in the longitudinal
direction of the insulating housing 34 from the outside to the
inside of the second fixing metallic member 37 is movable
along the cut-out in the direction perpendicular to the longi-
tudinal direction of the insulating housing 34. As a result, the
resilient movable holding member 18 on the whole is pro-
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vided on the plug connector 11 to be movable in the direction
perpendicular to the longitudinal direction of the insulating
housing 34.

Incidentally, it is possible for the engaging portion 40 pro-
vided on the side end portion 39 of each of the separated parts
of the second fixing metallic member 37 to be constituted in
the shape of a slit elongating in the direction perpendicular to
the longitudinal direction of the insulating housing 34 in
place of the cut-out.

Under such a condition, when the lower surface of the
second circuit board 32 on which the insulating housing 34 of
the receptacle connector 31 is mounted is caused to face to the
upper surface of the first circuit board 12 on which the insu-
lating housing 13 of the plug connector 11 is mounted and
then the second circuit board 32 is closely laid on top of the
first circuit board 12, the plug connector 11 and the receptacle
connector 31 constituting respectively the first and second
connectors included in the embodiment of circuit board con-
necting device according to the present invention are put in
mutual engagement wherein the insulating housing 34 of the
receptacle connector 31 is coupled with the insulating hous-
ing 13 of the plug connector 11.

On that occasion, first, as shown in FIG. 6 in which the
second circuit board 32 is shown with imaginary lines, the
receptacle connector 31 accompanied with the second circuit
board 32 is positioned to be opposite to the plug connector 11
accompanied with the first circuit board 12 so that the insu-
lating housing 34 of the receptacle connector 31 is caused to
face to the insulating housing 13 of the plug connector 11 in
such a manner that the longitudinal direction of the insulating
housing 34 is in parallel with the longitudinal direction of the
insulating housing 13 and the second contacts 35 arranged on
the insulating housing 34 are positioned to correspond
respectively to the first contacts 14 arranged on the insulating
housing 13.

Next, when the second circuit board 32 is so positioned that
the lower surface of the second circuit board 32 on which the
insulating housing 34 of the receptacle connector 31 is
mounted is opposite to the upper surface of the first circuit
board 12 on which the insulating housing 13 of the plug
connector 11 is mounted and then closely laid on top of the
first circuit board 12, the insulating housing 34 of the recep-
tacle connector 31 is coupled with the insulating housing 13
of the plug connector 11 in such a manner that the longitudi-
nal direction of the insulating housing 34 is in parallel with
the longitudinal direction of the insulating housing 13 and
thereby the receptacle connector 31 accompanied with the
second circuit board 32 and the plug connector 11 accompa-
nied with the first circuit board 12 are put in mutual engage-
ment, as shown in FIG. 7, FIG. 8 in which the second circuit
board 32 is shown with imaginary lines, FIG. 9 in which the
second circuit board 32 is omitted to be shown, and FIG. 10

Under a condition wherein the receptacle connector 31 and
the plug connector 11 are put in mutual engagement, as shown
in FIG. 11 showing a cross-section taken along line XI-XI in
FIG. 10, the contact-connecting portion 356 of each of the
second contacts 35 arranged on the insulating housing 34 of
the receptacle connector 31 is caused to come into contact
with the contact-connecting portion 145 of a corresponding
one of the first contacts 14 arranged on the insulating housing
13 of the plug connector 11. Thereby, each of the circuit
terminals provided on the lower surface of the second circuit
board 32, with which the board connecting portion 35« of the
second contact 35 is connected, is linked through the second
contact 35 and the first contact 14 to a corresponding one of
the circuit terminals provided on the upper surface of the first
circuit board 12, with which the board connecting portion 14a
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of the first contact 14 is connected, so that the first circuit
board 12 and the second circuit board 32 are put in a condition
of mutual electrical connection.

Further, as shown in FIG. 12 showing a cross-section taken
along line XII-XII in FIG. 9 and FIG. 13 showing an inside of
a tow-dot chain line frame B in FIG. 12, each of the end
portions 19 of the resilient movable holding member 18
which has passed through the supporting slit 21 provided on
the side end portion 20 of the first fixing metallic member 15
in the plug connector 11 in the longitudinal direction of the
insulating housing 13 of the plug connector 11 from the
outside to the inside of the first fixing metallic member 15 to
be supported by the side end portion 20 of the first fixing
metallic member 15 is caused to pass through the cut-out
constituting the engaging portion 40 provided on the side end
portion 39 of the second fixing metallic member 37 in the
receptacle connector 31 in the longitudinal direction of the
insulating housing 34 from the outside to the inside of the
second fixing metallic member 37. That is, each of the end
portions 19 of the resilient movable holding member 18 pro-
vided on the plug connector 11 is caused to engage with the
engaging portion 40 formed on the side end portion 39 of the
second fixing metallic member 37 in the receptacle connector
31, so that the insulating housing 34 of the receptacle con-
nector 31 is held by the end portions 19 of the resilient
movable holding member 18 supported respectively by the
side end portions 20 of the first fixing metallic member 15 in
the plug connector 11.

Each of the supporting slits 21 formed on each of the side
end portions 20 of the first fixing metallic member 15 in the
plug connector to elongate in the direction perpendicular to
the longitudinal direction of the insulating housing 13 of the
first fixing metallic member 15, is provided therein with first
and second position-setting portions 21a and 215 arranged in
the direction along which the supporting slit 21 elongates, as
shown in FIG. 14 which shows an inside of a tow-dot chain
line frame A in FIG. 8 and in which only one of the supporting
slits 21 is shown. Then, each of the end portions 19 of the
resilient movable holding member 18 having passed through
the supporting slit 21 is put in engagement with the first
position-setting portion 21a provided in the supporting slit 21
to be located thereby, as shown in FIG. 14, when the end
portions 19 of the resilient movable holding member 18
engages with the engaging portion 40 formed on the side end
portion 39 of the second fixing metallic member 37 in the
receptacle connector 31.

The second position-setting portion 215 is operative to
engage with the end portion 19 of the resilient movable hold-
ing member 18 having passed through the supporting slit 21
to locate the same when the end portion 19 of the resilient
movable holding member 18 disengages from the engaging
portion 40 formed on the side end portion 39 of the second
fixing metallic member 37 in the receptacle connector 31 as
described later.

Further, each of the end portions 36 of the insulating hous-
ing 34 ofthe receptacle connector 31 is provided thereon with
a cam portion 41 having a slanting surface 41a to be posi-
tioned in the engaging portion 40 formed on the side end
portion 39 of the second fixing metallic member 37 in the
receptacle connector 31, as shown in FIG. 14 in which only
one of the end portions 36 of the insulating housing 34 of the
receptacle connector 31 is shown. The cam portion 41 is
positioned also to correspond to a portion between the first
and second position-setting portions 21a and 215 of the sup-
porting slit 21 formed on the side end portions 20 of the first
fixing metallic member 15 in the plug connector 11, as shown
in FIG. 14.
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Each of the end portions 19 of the resilient movable hold-
ing member 18 comes into press-contact with the cam portion
41 when the end portions 19 of the resilient movable holding
member 18 are caused to move in the direction perpendicular
to the longitudinal direction of the insulating housing 13 of
the first fixing metallic member 15 as described later. It is
possible for the cam portion 41 to be not provided on each of
the end portions 36 of the insulating housing 34 of the recep-
tacle connector 31 but provided on each of the side end
portions 39 of the second fixing metallic member 37 in the
receptacle connector 31 to be positioned to correspond to the
portion between the first and second position-setting portions
21a and 215 of the supporting slit 21 formed on the side end
portions 20 of the first fixing metallic member 15 in the plug
connector 11. The cam portion 41 thus provided on each of
the side end portions 39 of the second fixing metallic member
37 in the receptacle connector 31 is made of metallic material
and therefore prevented substantially from abrasion even if
the end portion 19 of the resilient movable holding member
18 comes into press-contact repeatedly with the cam portion
41.

In such a manner as described above, the end portions 19 of
the resilient movable holding member 18 provided on the
plug connector 11 are caused to engage respectively with the
engaging portions 40 formed respectively on the side end
portions 39 of the second fixing metallic member 37 in the
receptacle connector 31 for holding the insulating housing 34
of the receptacle connector 31 and thereby the insulating
housing 34 of the receptacle connector 31 is effectively pre-
vented from being separated undesirably from the insulating
housing 13 of the plug connector 11.

The end portions 19 of the resilient movable holding mem-
ber 18 supported respectively by the side end portions 20 of
the first fixing metallic member 15 in the plug connector 11
and the engaging portions 40 formed respectively on the side
end portions 39 of the second fixing metallic member 37 in
the receptacle connector 31 constitute holding means
included in the embodiment of circuit board connecting
device according to the present invention, which is operative
to hold the insulating housing 34 of the receptacle connector
31 for preventing the same from being undesirably separated
from the insulating housing 13 of the plug connector 11 under
the condition wherein the insulating housing 13 of the plug
connector 11 and the insulating housing 34 of the receptacle
connector 31 are coupled with each other.

Then, when the resilient movable holding member 18 pro-
vided on the plug connector 11 is moved in the direction
perpendicular to the longitudinal direction of the insulating
housing 13 of the plug connector 11, as shown with an arrow
Pin FIG. 15 in which the second circuit board 32 is omitted to
be shown, under the condition wherein the insulating housing
34 of the receptacle connector 31 is coupled with the insulat-
ing housing 13 of the plug connector 11 so that the plug
connector 11 accompanied with the first circuit board 12 and
the receptacle connector accompanied with the second circuit
board 32 are put in mutual engagement, the end portions 19 of
the resilient movable holding member 18 each having passed
through the supporting slit 21 formed on the side end portions
20 of the first fixing metallic member 15 in the plug connector
11 to be supported by the side end portions 20 of the first
fixing metallic member 15 and put in engagement with the
engaging portion 40 formed on the side end portions 39 of the
second fixing metallic member 37 in the receptacle connector
31 are moved also in the direction perpendicular to the lon-
gitudinal direction of the insulating housing 13 of the plug
connector 11.
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Onthat occasion, each of the end portions 19 of the resilient
movable holding member 18 is moved along the supporting
slit 21 elongating in the direction perpendicular to the longi-
tudinal direction of the insulating housing 13 of the plug
connector 11 within the engaging portion 40 and then comes
into press-contact with the cam portion 41 provided on the
end portion 36 of the insulating housing 34 of the receptacle
connector 31 so as to shift further under guidance with the
slanting surface 41a of the cam portion 41.

The slanting surface 41a of the cam portion 41 is operative
to cause the end portions 19 of the resilient movable holding
member 18 moving within the engaging portion 40 to shift
resiliently in the longitudinal direction of the insulating hous-
ing 13 of the plug connector 11 to the outside of the side end
portion 39 of the second fixing metallic member 37 in the
receptacle connector 31. Thereby, each of the end portions 19
of'the resilient movable holding member 18 disengages from
the engaging portion 40 formed on the side end portions 39 of
the second fixing metallic member 37 in the receptacle con-
nector 31 when the end portions 19 of the resilient movable
holding member 18 get respectively over the slanting surfaces
41a of the cam portions 41, as shown in FIGS. 16 and 17, and
then ceases to move in the direction perpendicular to the
longitudinal direction of the insulating housing 13 of the plug
connector 11.

That is, when the resilient movable holding member 18 is
moved in the direction perpendicular to the longitudinal
direction of the insulating housing 13 of the plug connector 11
under the condition wherein the end portions 19 of the resil-
ient movable holding member 18 is put in holding of the
insulating housing 34 of the receptacle connector 31, each of
the cam portions 41 provided on the end portion 36 of the
insulating housing 34 of the receptacle connector 31 to be
positioned in the engaging portion 40 formed on the side end
portions 39 of the second fixing metallic member 37 in the
receptacle connector 31 is operative to cause the end portions
19 of the resilient movable holding member 18 to shift resil-
iently for disengaging from the engaging portion 40.

Each of the end portions 19 of the resilient movable hold-
ing member 18 having disengaged from the engaging portion
40 formed on the side end portions 39 of the second fixing
metallic member 37 in the receptacle connector 31 is put in
engagement with the second position-setting portion 215 pro-
vided in the supporting slit 21 formed on the side end portions
20 of the first fixing metallic member 15 in the plug connector
11, as shown in FIG. 16. Thereby, the second position-setting
portion 215 provided in the supporting slit 21 is operative to
locate the end portion 19 of the resilient movable holding
member 18 having disengaged from the engaging portion 40.

With the resilient shift to disengage from the engaging
portion 40 formed on the side end portion 39 of the second
fixing metallic member 37 in the receptacle connector 31,
each of the end portions 19 of the resilient movable holding
member 18 provided on the plug connector 11 causes the
insulating housing 34 of the receptacle connector 31 to be
released from holding by the end portions 19 of the resilient
movable holding member 18. As a result, the insulating hous-
ing 34 of the receptacle connector 31 is able to be smoothly
separated intentionally from the insulating housing 13 of the
plug connector 11 so that the receptacle connector 31 and the
plug connector 11 are released from the mutual engagement.

With the embodiment of circuit board connecting device
including the plug connector 11 and the receptacle connector
31 as described above, when the insulating housing 34 of the
receptacle connector 31 is coupled with the insulating hous-
ing 13 of the plug connector 11 so that the plug connector 11
accompanied with the first circuit board 12 and the receptacle
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connector 31 accompanied with the second circuit board 32
are put in mutual engagement and the second contacts 35
arranged on the insulating housing 34 of the receptacle con-
nector 31 are put in contact respectively with the first contacts
14 arranged on the insulating housing 13 of the plug connec-
tor 11, the end portions 19 of the resilient movable holding
member 18 provided on the plug connector 11 are caused to
hold the insulating housing 34 of the receptacle connector 31
and thereby the insulating housing 34 of the receptacle con-
nector 31 is prevented from being undesirably separated from
the insulating housing 13 of the plug connector 11.

Then, when the resilient movable holding member 18 is
moved in the direction perpendicular to the longitudinal
direction of the insulating housing 13 of the plug connector 11
under the condition wherein the end portions 19 of the resil-
ient movable holding member 18 is put in holding of the
insulating housing 34 of the receptacle connector 31, the end
portions 19 of the resilient movable holding member 18 are
caused to release the insulating housing 34 from the holding
by the end portions 19 of the resilient movable holding mem-
ber 18. Thereby, the insulating housing 34 of the receptacle
connector 31 is able to be intentionally separated from the
insulating housing 13 of the plug connector 11.

The resilient movable holding member 18 provided on the
plug connector 11 elongates along the longitudinal direction
of the insulating housing 13 with the end portions 19 thereof
supported respectively by the side end portions 20 of the first
fixing metallic member 15 positioned respectively at the end
portions 19 of the insulating housing 13 in its longitudinal
direction to be movable in the direction perpendicular to the
longitudinal direction of the insulating housing 13. The end
portions 19 of the resilient movable holding member 18 sup-
ported respectively by the side end portions 20 of the first
fixing metallic members 15 are caused to engage respectively
with the engaging portions 40 formed on the side end portions
39 of the second fixing metallic member 37 in the receptacle
connector 31 positioned respectively at the end portions 36 of
the insulating housing 34 of the receptacle connector 31 in its
longitudinal direction for holding the insulating housing 34
when the insulating housing 34 is coupled with the insulating
housing 13. The condition of engagement wherein each of the
end portions 19 of the resilient movable holding member 18
engages with the engaging portion 40 formed on the side end
portions 39 of the second fixing metallic member 37 is main-
tained with resiliency of the resilient movable holding mem-
ber 18 and thereby the insulating housing 34 is put in a stable
holding by the end portions 19 of the resilient movable hold-
ing member 18.

Then, when the resilient movable holding member 18 is
moved in the direction perpendicular to the longitudinal
direction of the insulating housing 13 under the condition
wherein the end portions 19 of the resilient movable holding
member 18 are put in engagement with the engaging portions
40 formed on the side end portions 39 of the second fixing
metallic member 37, each of the end portions 19 of the resil-
ient movable holding member 18 is caused to disengage from
the engaging portion 40 formed on the second fixing metallic
member 37. As a result, the insulating housing 34 is released
from the holding by the end portions 19 of the resilient mov-
able holding member 18.

Accordingly, with the end portions 19 of the resilient mov-
able holding member 18 provided on the plug connector 11
and the engaging portions 40 formed respectively on the side
end portions 39 of the second fixing metallic member 37 in
the receptacle connector 31, which constitute the holding
means, the mutual coupling between the insulating housing
13 of the plug connector 11 and the insulating housing 34 of
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the receptacle connector 31 is stably and firmly maintained,
and then the insulating housing 34 is able to be smoothly
separated intentionally from the insulating housing 13 by
quite simple and easy operations to move the resilient mov-
able holding member 18 in the direction perpendicular to the
longitudinal direction of the insulating housing 13.

Further, with the resilient movable holding member 18
provided on the plug connector 11 to elongate along the
longitudinal direction of the insulating housing 13 of the plug
connector 11 and to have the end portions 19 thereof sup-
ported respectively by the side end portions 20 of the first
fixing metallic member 15 in the plug connector 11 posi-
tioned respectively at the end portions 19 of the insulating
housing 13 in its longitudinal direction to be movable in the
direction perpendicular to the longitudinal direction of the
insulating housing 13, a thickness of the device including the
plug connector 11 and the receptacle connector 31 put
between the first circuit board 12 and the second circuit board
32 in a direction perpendicular to each of the upper surface of
the first circuit board 12 on which the plug connector 11 is
mounted and the lower surface of the second circuit board 32
on which the receptacle connector 31 is mounted, can be
effectively reduced under the condition wherein the first cir-
cuit board 12 and the second circuit board 32 are put in the
electrical piled-up connection.

The invention claimed is:

1. A circuit board connecting device comprising;

a first connector which has a first insulating housing, a
plurality of first contacts arranged on the first insulating
housing, each of which is provided with a board con-
necting portion to be connected with a circuit terminal
provided on a first circuit board, and a first fixing metal-
lic member attached to the first insulating housing for
fixing the first insulating housing to the first circuit
board;

a second connector which has a second insulating housing
operative to be coupled with the first insulating housing,
a plurality of second contacts arranged on the second
insulating housing, each of which is provided with a
board connecting portion to be connected with a circuit
terminal provided on a second circuit board and is opera-
tive to come into contact with a corresponding one of the
first contacts, and a second fixing metallic member
attached to the second insulating housing for fixing the
second insulating housing to the second circuit board;
and

holding means operative to hold the second insulating
housing for preventing the same from being undesirably
separated from the first insulating housing under a con-
dition wherein the first and second insulating housings
are coupled with each other,

wherein a resilient movable holding member is provided
on the first connector to elongate along a longitudinal
direction of the first insulating housing with a pair ofend
portions thereof supported respectively by a couple of
portions of the first fixing metallic member positioned
respectively at a pair of end portions of the first insulat-
ing housing in its longitudinal direction and to be mov-
able in a direction perpendicular to the longitudinal
direction of the first insulating housing;

wherein a pair of engaging portions are formed respec-
tively on a couple of portions of the second fixing metal-
lic member positioned respectively at a pair of end por-
tions of the second insulating housing in its longitudinal
direction;

wherein the end portions of the resilient movable holding
member supported by the first fixing metallic member
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are caused to engage respectively with the engaging
portions formed on the second fixing metallic member
for holding the second insulating housing when the sec-
ond insulating housing is coupled with the first insulat-
ing housing, so that the end portions of the resilient
movable holding member supported by the first fixing
metallic member and the engaging portions formed on
the second fixing metallic member constitute the hold-
ing means; and

wherein the end portions of the resilient movable holding

member supported by the first fixing metallic member
are caused to disengage respectively from the engaging
portions formed on the second fixing metallic member
forreleasing the second insulating housing from holding
by the holding means when the resilient movable hold-
ing member is moved in the direction perpendicular to
the longitudinal direction of the first insulating housing
under a condition wherein the second insulating housing
is held by the holding means.

2. A circuit board connecting device according to claim 1,
wherein each of the end portions of the first insulating hous-
ing in its longitudinal direction is provided thereon with a
supporting portion for supporting, together with the portion
of the first fixing metallic member, the end portion of the
resilient movable holding member.

3. A circuit board connecting device according to claim 1,
wherein each of the portions of the first fixing metallic mem-
ber is provided thereon with a supporting slit through which
the end portion of the resilient movable holding member
passes to be supported by the portion of the first fixing metal-
lic member so as to be movable in the direction perpendicular
to the longitudinal direction of the first insulating housing.

4. A circuit board connecting device according to claim 1,
wherein the resilient movable holding member is formed by
bending a resilient metallic rod and each of the end portions of
the resilient movable holding member supported respectively
by the portions of the first fixing metallic member is movable
resiliently in regard to the portion of the first fixing metallic
member.

5. A circuit board connecting device according to claim 4,
wherein each of the end portions of the second insulating
housing in its longitudinal direction is provided hereon with a
cam portion which is operative to come into contact with the
end portion of the resilient movable holding member for
moving the same resiliently to disengage from the engaging
portion formed on the second fixing metallic member when
the resilient movable holding member is moved in the direc-
tion perpendicular to the longitudinal direction of the first
insulating housing under a condition wherein the end portions
of'the resilient movable holding member are put in holding of
the second insulating housing.

6. A circuit board connecting device according to claim 4,
wherein each of the portions of the second fixing metallic
member is provided hereon with a cam portion which is
operative to come into contact with the end portion of the
resilient movable holding member for moving the same resil-
iently to disengage from the engaging portion formed on the
second fixing metallic member when the resilient movable
holding member is moved in the direction perpendicular to
the longitudinal direction of the first insulating housing under
a condition wherein the end portions of the resilient movable
holding member are put in holding of the second insulating
housing.

7. A circuit board connecting device according to claim 3,
wherein each of the supporting slits is provided therein with
a first position-setting portion for locating the end portion of
the resilient movable holding member put in engagement



US 9,257,766 B2

19

with the engaging portion formed on the second fixing metal-
lic member and a second position-setting portion for locating
the end portion of the resilient movable holding member
having disengaged from the engaging portion formed on the
second fixing metallic member.

8. A circuit board connecting device according to claim 1,
wherein each of the engaging portions formed on the second
fixing metallic member is constituted in the shape of a cut-out
with which the end portion of the resilient movable holding
member supported by the first fixing metallic member
engages.

9. A circuit board connecting device according to claim 1,
wherein each of the engaging portions formed on the second
fixing metallic member is constituted in the shape of a slit
with which the end portion of the resilient movable holding
member supported by the first fixing metallic member
engages.
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